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(54) INDUCTIVE HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
inductive head using a metallic glass alloy as the 
cores which shows soft magnetic property at 
room temp, and can be easily obtd. in a thicker 
bulk state in comparison with an amorphous 
alloy thin sheet obtd. by a conventional liquid 
quenching method. 

SOLUTION: This head has bulk cores 12 
produced by sintering a powder of soft magnetic 
metallic glass alloy having the following 
properties. The metallic glass alloy essentially i 
consists of one or more elements of Fe f Co, Ni 
and contains B and one or more elements of Zr t 
Nb f Ta, Hf, Mo, Ti, V. The metallic glass alloy 
shows >20° K temp, difference ATx in the 
supercooled liquid region expressed by the 
equation of ATx=Tx-Tg, wherein Tx is the initiating temp, of crystallization and Tg 
is the glass transition temp. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision 
of rejection] 

[Kind of final disposal of application 
other than the examiners decision of 
rejection or application converted 

http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAYJaGT3DA41 1 073608... 2005/05/20 




6 



a9)B*H#3*/r <jp) 02) & H 4^ ^ $g ( A ) (ii)»HFaiH^w»^ 

1-73608 

(43)&KB ¥fifcll*F(1999) 3 816B 

8SBiiS2# F I. 

G 1 1 B 5/147 

3 0 3 C 2 2 C 38/00 3 0 3 S 

45/02 A 
G 1 1 B 5/187 K 
H 0 1 F 10/14 

*8S* »*B<D»5 OL (£: 11 JO 





WH¥9 -235282 


(71)fflSaA 


000010098 










<22> awe 


¥J«9¥(1997)8^29H 




jtas«&*HKS«*«ii»r i # 7 n 






(71)ffiBIA 


591112625 
























ftft^l 1-806 








/MS 








sc$c»*EBis:w«*#»ri#7# t;^ 














(74) a 


#a± ^* iEft W12*) 








**J€fctt< 



(54) -f>y^^yH 



(57) »M] 

[8¥*#fS:] Fe, Co, N i (D ? *><7) 1 flXli 2 fl 
lsl±«)7C^$iJS^i: L, Zr, Nb, Ta, Hf, M 

A Tx= Tx— Tg (tztzLTxlt, SSffi<bBBS&aS, 



(51)IntCL* 
G 1 1 B 5/147 
C2 2C 38/00 
45/02 

G 1 1 B 5/187 
HO IF 10/14 




(2) 



ftfflV 1 1 - 7 3 6 O 8 



[9t*«1] Fa, Co. N i©?*.0)iaXI*2i 
Jil±(07cSl^±fi25j-t L. Z r . Nb, T a. Hf, M 
o, Ti, V<D?*>0>1 axi*2flJji±<7)7cmi:B^ 
*K A Tx= Tx— Tg (fcfc'LTxl*. $SSlfcBflJ6;£S. 

«<*II«a>;agraR|ATx*<2 0 KJiUbT?$,£*Xfl&tt!£ 

lsWr<< K. 

e> mm. £ tifc 3 tss* zmm l r # a =j s 
cfc*w»t-r*iwtflii ~3©ivr*uw=ia«©-f > 

(Fei-a-bCoaN i b) 100-x-yMxBy 

x2 2 0JK?%. 1 0JS^?-%^y^2 2^%T-3E>y, M 
l*Z r. Nb, Ta. Hf. Mo. Ti, V0>5*>0>1 

ffiX I* 2 9 £Lt A" & £ teSRt? 3& -5 o 

[AMUR 5] BtrEttattiM^^^^li. ATxtf 

- 1 *^Sti:-r-i>i»^« 1 ~ 3 roLNm*M-8HficO)-f > 

(Fei-a-bCo a N i b) 100-x-y-zMxBy T z 
ffiU 0^a^0.29. 0gbg0.43, 5l£?-96£ 
x£2 0j£?%. 1 Qffi+M^y^ 2 2J3?%. OiS^-% 
Sz^5JS^ L % - eS>y. Ml*. Zr. Nb. Ta, H 

f. Mo. Ti. Vfl)?%CDiaxit2lBl±4»6<i:4 

TliCr.W. Ru. Rh. Pd. Os. I r. 
Pt. Al. Si. Ge. C. POd^CDI «XI42« 
JiU:(D7Cf!iT?fc-i>o 

[0001] 

tt 0) t O A< 9 S I z ft t, 4x £ ± m 1S 9 X *ft fr* £ -5 3 T 
[0002] 

jMMW**U C*i&W\ 4I*'7X§t (glassy a 
Hoy) Strata).*: LTfiJ&tiTl^. -t L.T. c 



3fe. Lt, Ln-AI-T 

M. Mg-Ln-TM. Zr-AI-TM. Hf-AI-T 
M. Ti-Zr-Be-TM (tztz L L n teft±S5c*. 

TMi*a**«*«-#-. ) ^(^iiafigrotootffii&ti-c 

[O 0 0 3] 

y. *r=. f»imttt«ti4«iKik«cm-r«7 3^-hs 

[0004] ccT?£«(D*lfi)i0>£$iza3o-c. iS^sp 
piatx. an*,. ttjubMui-as ct x ) t, 

;SS (T g ) £<Dg. BP*). (Tx-Tg) ©«l*-*l= 

[0005] **wi*iKriBa>#«i=«^, xa-ctkattt 

[0 0 0 6] 

[ss£8¥*-r&fctf>0>^«] Mno'f >^^^-< ^ 

KI4, Fa. Co. N i (©•p*)© 1 «XI4 2«Jel 
±<©7cS?£±J5£«'i: U Zr. Nb. Ta. Hf. M 
o. Ti. V<D-5*><& 1 «XI*2aia±(D7cSlt B£# 
A Tx= Tx— Tg (fc/iLTxl*. ttaitMJ&UL 

Tgi4^^^a»ss$*r. ) rosc-c^^rt^ia^JiP 

?a»:fi|i|£roigSraP!IA TxA<2 0 K)il±T'fcS«fflE14^ 
^fea^icfctx-c. hUB23TI*. «rCIKtt1£«M#?^«' 



(3) ftmW- 1 1 -73608 



[0007] ^sgBicfci^-c, KreikttttMtf?^* 

$14. ATxA<6 0KJa±T*&y, TS20)*lfi!cSfT?££ 

c t £ *#et t -r h-t & t <DV t, ao, 

(Fei-a-bCo a N i b) 100-x-yMxBy 

x^aoi^ 1 ois?-%SyS2 2®-¥-%-e&y. m 

I4Z r, Nb. Ta, Hf, Mo. T i , V0>5*><7>1 

axi4 2aia±A^$:£7t«-e&$«, &&IM4. ffirta 
Tia®ia«a-e**#t*ci:*wfcfr**«)"e*a 

I*. 

(Fei-a-bCoaN i b) 100-x-y-zM x B y T z 

x^20Jl?-%, 1 0Jl?-%Syg2 2Jg^-%. 0g^% 
SzSSlWetV, MI4. Zr, Nb. Ta, H 
f. Mo, Ti, V(03*>O1 aXtt2«Ja±A^&<C<6 
TcSS. T 14 C r . W. R u . Rh, Pd, O s . I r . 
Pt, A I , Si. Ga. C. P(D-5*)<© 1 3X14 23 

ja±a>7css 

[0 0 0 8] 

[fsisosgjdo^fii] jut, *jtnojttta»tti=-3i* 

i^7X^©1 OI4, Fa, Co. N iG)5*><35 1« 
XI4 2 aJU± L. C*tlCZr, Nb. Ta. 

H f . Mo, T i , V(D5*><D1 a*f=i42ajy.±<kB 
***o!>i oi4. -»sci=*i^Ti*. 

(Fel-a-bCo a N i b) 100-x-yMxBy 
-(*m&?&ZbtfH$. C<D-flft^ElCte^^T. O^ag 
0.29. 0^b^0.43. 5JS : f%gx^2 01®^ 
%. 1 OlI?%£y£ 2 2 JS*%fcS L < . 

MI4Z r, Nb. Ta, Hf, Mo, Ti, V<7> 

iaxi42«)il±A>e)/j:*36*-e364. KKIMBOJfttt 
Xl=£kvc. A Tx=Tx- Tg (fcfc*LT X l4. SSSlfcBfl 

*&as, Tgi*#? ) <csc-ea**t 

SiS)fc£fl&ttlIiSl2<&i£SRI]|IBATx*<2 0 K)iL±V&& 
zb&&Wiffi e tt£eiMUIlf=*k v C. ZrBI" 

ATxA<2 5 KJJl±T?fe*Ci:A«»U^. *f=. 
UlEOiflfilt^lCfcLNT. ATxA<6 0KJa-tT?&-SC:£ 
fttJ:iJtt*Ll«. HIC. hUIB (Fei-a-bCoaN 
i b) 100-x-yM x By^f ^«afi£SCl-*5L>r O. 0 2 ^ a S 
0.29. 0. 0 4 2gb^0. 4 30g|^lC$tLT^d:-5 

[0 0 0 9] *l=*»MI=ffl^6*t*1ft<D«t«it6«^ 
5X^14. — flftSCI-fck^Tte. (Fei- a -bCo a N i 
b) 100-x-y-zM x B y T z ^affi$*v. caj-flftsClcfck* 
T. 0Sag0.29, 0SbS0.43, 5B7%£x 



^20jg^-%. 1 0J^-¥-%^y^ 2 2lS-¥-%. OJSS-¥-% 
^Z^5)lT-%T?$>y. MI4Zr. Nb, Ta, Hf, 
o, Ti, va>a*>OiaXI42aJil±A^^*7c3il. 
TI4Cr. W, Ru, Rh, Pd. Os. I r, Pt, 

a i , si, Ge, c, po>5t>a>iaxi42aki±a> 

*£&I4. fflSe (Fei-a-bCoaN i b> 100-x-y-zM x 

ByT z ^j:^)^fifi)t^elc^Jt^To. o 4 2^a ^o. 2 9, 

0.042^b^0.4 SOil^l-^tl-C^-Stro^ta 

[0 0 10] SUI25cfgMjb< (M'i-cM 'c) T?8 

M'I4Z r^fcliH f <D5*»ia*fcl42a. 
M"I4N b. Ta. Mo. T i . V(D 5 *>(0 1 a*f=I4 

2ajei-tfre>#*5e*T?fcy. o^ c ^o.6i?s»ct 
a<o. 2^c^o. 4<Dmm-e&*>z.t&&®it?z>*>o> 

VttL<. mUcA<0^ c^O. 2<D$Efflt?3&i>Ci:£ 
Sta, bA<. 0.042^a^0.25, 0.042S 

b^o. i tomw-Q&zztznmt L-c*,ak*„ *n 

tiiCgkvc. ffiIE«fiatt#S**7X^#lC4 2 7°C (7 
00 K) ~627t (900K) Vf&mmtfmZtlXtJ; 

ftaSA<3S:**i/=t,<DI*. lRk*att*£ji<r. fcfc, inn 

x<b-e*fck*<D-e. »«»a*<05ftipjSStt-e#*/£ita 
k**a>&r*A»«&y. m»fftic4it»-r««^at#ttL 
r*<fif©«aaA<#*ui^ iria<D«§rtjcfct>T 

[00 11] r<fi^®SS*J *36KI=ffltN€>*LSIK5t 

iCotN i 14. «tt*ffl57c*-cfty, SaVlSft«* 

fc. Fa < #t?J*»iRI=j3t»T A TxA<^# < f«f y 
^<. F e£#<$trfi)Wj-S%lci,'>-CCo^rMi N i # 
MtijEftlitiCtr, ATxOTffi£ 6 0KJil± 
f-6CtA<T?^^>. *(*MICI4, 50K~60K(DAT 
x$5S*IC»4fc»l=l4, Co<DiiafiEtt$^-ra(Dfli^ 
0^a^0.2 9, N i (Dt&tfitt&iF-f b©M O^ b 
^0.4 3<0«iffl, 6 0K)*Lt<DATx£fiigSIC*#S*:«> 
ICI4. Co<7)i!ifiett^^-ra<Dfil* 0. 0 4 2^a^0. 
29, N i <Di!afi£Jt£jF-f b<Dffi£0. 04 2^bS0. 
4 3<©ffiHi:-r-SCi:A<»*Lt^o ^fc, fIlB<DffiHrt 
icfcixr, a»J&«?«ai#tt*»*fc«>l=l4, CoflJffl 
J«it$^-ra05fiS^ 0. 042ia^0. 2 5fl)t1ii:t 
SCt*<ff$L<, »t^lSfQi8mffiSS#*fc«)l=f4, 
N i <&<iJifclt£jj*-r bOtt*0. 042SbS0. 1 <7)f8 

ffl t r * c t y »* LIK 

[0 0 1 2] MI4Z r, Nb, Ta, Hf, Mo, T 

i. vcoo*><Diaxi42aiju:**£fc$3c*-e&£. 



*#Bfl¥ 1 1 -7 3608 



c *i e> i* 7 * j u y r x s ± & z it h tz »i i c u 7t m v 

&y. 5®-¥-%lil±. 2 OEL^-K&LTtomWV&ZtB. 

5£SiM<D?t>. *#ICZ r*^5a^fc4o Z rl*. -€■(*>- 
«1£N b«?<D5tSg£ 0&-r£C 4: tf-C E84-f-& 

Tx*^*d<kA<-e 1#lcATx$8 0Jil±i:-r-i> 

(Clio. 2^cl 4<DaBH6< »$LU, 
[0 0 13] Bl*. n^7=Zi\>-y-r7sK!>fm.ti>tiiV. * 
S88T?te1 OH?%]*Lt. 2 2jf^-%JilT0>iefflT?aiiP 

«fc y t * £ < S £ T * )l> y 7 X fiW&Ti # ti. < S tz 

aic»^u<^^o j:yg;^r^;u7TX»)iEtei:asf 

%UTF £ T £ C £ *< J: y L I*. 

[0014] $mo>matmz%.iz s T-e*«**i£. c 

r . W. R u , Rh, Pd. Os, I r . P t , A I . 
Si. Ge, C. P<D5*><D 1 fIXI* 2 «Jil±a>Tc5!S£ 

"TS *,«>-<?. ::a>85B£*Mt-5<k. «J?fiSSl*#ttA<ffiT-r 
€>„ ^<T>1&W*'A*.%>t7=Z)\>y7 7.Y6im.tf'% 

^tr•sfc«)lcjl^$L<^^L^o 
[0015] Krcffijft£atttti£&J5tt7*dftiir£a! 

flffiMfilcSSH I r S J: ? |= c ;ft & 0> 7cfMiM*t&5£ £ 
L. Jfc^-CC<D;1^»5££A r #X3?(D*;£t3:7JX#ffl 

<&£&S^£iJa8LTA>e>«jg&l::J;y. fc*lMiltla 
L < lijRP-JUcJ: S^iSlcd: •oT. * tolrl* 

sailor, ytf># (SSSM*) , «« 

[0016] c*if,<D^j£izj:y^c>*ifcmfBa)«ajiE<z) 
fc. ±%«imnii= <k y , <ty&»fc&i4£*-r. co> 

*:*>. •OftfcSoft magnet ic^tt Cttttftfctt) £*TT 
iLt^tfl)i^^ fcfc, §iig7?}£l-OI,vC<<tfi- 

ffi?£l*1 02~1 06K/sSS<0j55H$gSei:-r€.wi: 



*<1?^5. 

[0 0 17] HB^^LT^Sg^OT-f 
-f ^fl^-v K<7>^J£<DJfcSS(CO^Ti&BJl-r-&. El 1 I*. 

m~>v ki*. &mmm&*t$mi£&.mzmm-r&tz#>iz 

MI^MIc^iiJ^^fcTh-^K'y-Xl. 1 stts. c 

SI a. 1a£*rU C+itoiSSBla. 1 aG)»[Rl-r-6«S« 
?5*-Ha7 2, 2A^^fi*)l~E2S$*ir^ 

S. 

[0 0 1 8] Ctf^S*- hS3T2li. 02l;*-r<fe 
C*lb7 5*- hl372 

•e-x. Sl$^■a■slc^asl^v>v^6$^KJ«LrL^4. 
$ £lc, ctv«i7 h^^raicii. El i [c^f J; 

[OOI 9] ±SB7 5*-hSa7-2 0)gljS«JlC 

ifcHrr -&®it£icj: y , a&4t^i*»n-;u* l < itma 

— JUSfflL^-5m^J£lC«feoTJ9a? 20-2000// mg 
WMxSlt*«zfcaT»«-3*ft«-r*. oin-C. 

S5K-mS0>^*4 2 7°C (700K) -6 2 7 °C (90 

ok) ©;ajS0Bffl-es»«as-rs<. oL^■c, ^a>^«is$ 

T 1^-73 lS]lc36^rffi@*-U-, CCDt^S*— 
hla?2 ^^fiE-T -S a TS5>V 3 0>i?i5S1fc8*§Ktt«]« 

^— t*mzi7zt><ms>tiZo 

[0 0 2 0] &-<DnmK®<D4 ^9^7 < K 
I*. Fa, Co. N i 1 SXI* 2fflJol±(D7cSS 

Zr. Nb, Ta. Hf. Mo. Ti. 



(5) 



1 1 -7 3608 



v<d?*>o> 1 mx.it 2mnL±<D7tmt b£^*-, at x 

fifc * *l*= 3 735* 3 £ SI© L X U h 7 5 *— h H => T 2 

2 0~2 0 0^m(7)J5I*-Cfc-3-C. L 

*— *5BK;&< 1 300Hv-1 500Hv £^0)"?, 
W®$it£A<@*££^5*JjSj&<&S. lot, ±£E(Dck 
o $*«te&JB # 7 x $ 7 5 *- h S! = 7 2 icffl L» 

[002 1] E3li, *f§?H(D-f l/y<7T--f ^^-v K 
»l!Sfl)'fi'^f<7iA7Ktf > g]1 I^LfctS-O) 
#7*£&<Z>t»3K£&i£LTfc£M-;U?M=>7i 2*)<<i& 
fflllzO^TKWrio BI4I*±IB/^^S3T1 2£8i 

-wag®**? *><r>x-. z<»mo>i&ny i ?x-*tik&m 

Bf*, fSMCDSV 41t. ca>*-f 4 1 (BrtSJlcffA* 
*l-5±/<>^4 2*5«fctfT/<>^4 3 £, T^>f 4 3 
^-rs^;uxm35^35-riK(0-73<»m®i:t. 

±7(0/^4 2. 4 3U:»*;h.fc&5fcJS*44 6<0SJS 
*jHS-r€>Slftma4 7S$»:i:L-C«Ji£$4xT^So C 
©^dfcttm^Xv&fSSSBttPiSP-e, ±T<0/<> i ? 1 
42. 4 3t?<f 4 1 icfey^figsti-S^-veT -ra>» 

ttli, /<J^Ia7 1 2(D*tti:liiS-a^-4ta)-t?fe 
4. 

[0 0 2 2] iffiSca^^x^jajssaw^t*: 
sms^r, H6icjF-rfcra?5XT4fi$£i8fiAi*. tt 

S5KttlS»SC*tt®©*-T^S PS-2050t^ 

x^Bi«38i<&-fg-e&y, m^izTp-rmm. 
zmmt-tztovtoZo eiei^-r&Bi-fc^-ci*, 

-t8PS&5 1 £TS&&&5 2^L. ±fii5<©»fi85 1l= 
IgL-C^-V^/^S 3 36<|ft(-te>*l. C<0^V>/<5 3<0I*J 

fflsi=S4i=^-r«jg«)^ap»A<iiR»j**tT«jfie*n. c 

*a>#j£&Bi::l£«?**v-CL*-C> ±T0)/Of4 2, 4 
3<DKI»3Ea**i*IS^«»5!5 (l&ii&tt:) 4 6 £ 
*S¥fflSfc £»»H»»B*TI=«1»-C £ S .£ ? l=«5fiU 
$*l.Tl>S. fcfc, E4i:0 6-C?l4a®^ia*< : SBS$*l 
TL^4A<. ±T©/Of 4 2, 4 3 33*^/0^^4 
4, 4 5ICl*»]&8ftl+fciamSB:b<!g*&$:h,TU"C;:<D 



2, 4 3 J3*tf/<>*ttS4 4. 4 5£^L-C3i®T?£ 

[0 0 2 3] ±8B«J5EC0»«^ J 7X-76t^E*ffl^"C 
&&14£e#5*£fc^*>fc<&/^*S:a71 2£8iii 

mvtito (^to-fiB^fcteLT^-cfcauo ) ^ssu. 

Hrr*»jtSM=J:y, ifc SIM** L<l*Sn - 
[0024] ISttf»$4 6 £f8&Ltzt£t>tfz4x 

&® 4 &hiMtm 6 ic^-rfitm^^xvjasssE^T 

©/<i-f4 2, 4 3<DfaiC«AL, ^-^>/^5 3<DI?9ai 

*y*#H»*4 6*Bf««>as-c«#<*ai-r*c/:36« 
i?#. assxAtti=iecciiMti»3R4 6a>adE 

[0 0 2 5] **88lc*5U-C, fiiiessi*. W*M»5Rt 

jffi<*<©SSMPiiAT x (Tx-Tg) $*LTLNS<D-e. 
= ©afifl*Tf»E«ISt4Ci:l=J:-3 , C. SffiS<0« 

SfeSIlclftE$ttTC^l?fim*tro;aST?&Sfc«>. I»^K 

ho 

[0 0 2 6] ^S&SUI-fcl"'"^ &t$$£ ! ?T?V&0%-M&8t 
«>, 4 0° C/»Ja±i:-r-5a>A<»*LL^ $f=, tttt 
fiK-C^Jjfl^fcto, 3t/om2El±itli©^»*L 



(6) 



ftfflW- 1 1 -73608 



4 2 7°C (7 0 OK) ~6 2 7°C (9 0 OK) <DtSBiA< 
#£L<, *y*f*L<l*4 7 7° C (7 5 OK) -5 
27 ' C (800K) tttl&o 

[0027] ^<D«fcoicLT*#b;h,fc&$s#i** mm® 

4&@*tfcSoft magnet i o#14 dfcffiSSfttt) £=frT5# 

[0028] m-<DS5i6fl*S§a>-i' * < v h* 
tztitmtofr*t£Z>'<)MM=i7' 1 2 jM1*.£>*1*: 

4 * jS iz «fc y / $ «<D Sfc«14£r JB ii 5 X BlfStf: 81 

[0 0 2 9] 

[^lt«iJ] £TF. *fllB«llffl5#lfcJ:i;a:«E0iJI~J:y. 

(^Jfi«"J 1) Fei:CotNitZ.r OHMWaSJa t U 
A r tfX^ffl&eplcfcl^Tjl^LT— 

i£LTl^<S^P — ;HCiU^7KT4S<DO. 4mmg<Z)/X 
;UfrtoltttiE2lO. 3 9 X 1 05p a-t?«e^tULTS5%-r 

— ;U&£gSJrT-6Ci:lc«J:y. it@0.4~1m 
rru 1 3-2 2 # mCD&Jgtf^^feSJ^CDR*^ 
StitLfco ^gjtgSfcGailSE (DS 

C) lZj:y«-«fL7=o 

[0 0 3 0] @7lt F«60Co3Ni7Zr 
10B20« F e56Co7N i 7Z r F049C014N 
i 7Z rlQB20- F e46Col7N i 7Z r 



mxttam&w&G: mz.xmm-r & c: <k-e$ss<t-r & c t 

I*. ATx=Tx-Tg<7)Se-eg**l£j&<. H7lC*-rTx 
-Tg<©fiSl*L^*V(DK*4-Ct 6 OK£ffl*, 6 4~6 
8 KoeEHI-fcoTl^So iS^ifljSftllW^^SIHW 
fc¥fijttJ8l*> |g!5fee-'5>lcJ;&&ffi<t£^-r5agJ:y 
'>L<6L^5 9 6°C (8 6 9K) ~6 3 2°C (9 0 5K) 

[0031] El 8 I* (F «l-a-bCo a N i b) 702 r 10 

B2o«c*iiaj«^i=fc | +*^ Tx (=Tx-Tg) omizM 

( F e l-a-b C o a 
(DQ5ffllCj3l>TATx<&teli2 5 K£SxTOSo * 
fc. ATxlcHL, F e££<^fcifij£&lCfcU-C:*# 
3EffltlC«CoTt^Ci:A<^y, ATx$6 0KW±lC 
"T^lctt. Co^r2£3J5^%£Ui. 2 015^%Ts 
N i t^flj 3H^%&±. 3 OBR^&TlcfSCi: 
L^Cttft^&o (FeH-bCo a N i 

b) 702 r iQB2QUZ1i&mjSi\zt$^x:Co$mn£3®> 
^%ia±lC-r-5IZli, (FeH-bCo a N i b) $70 
J^%<k-r<&C&-e. Co<7)*tJdtitarf><0. 0 4 2BL±. 
Co^M 2 0®^%i^TlZ-r«)lCl4. CoOffljStt 

H : ?-%JsJl±lC-r*^N i <0*aj£ttb#O. 0 4 2iil±. 
3 0^%WTIC-r§lCl*. N i CDSiiSJt b (4 0 . 4 3 

[0032] (Kttfl 2 ) ^IC, ±ffiglffiffil 1 <Djflfi!tlC 

Sfi^JS^lf -So FeiCotNiiZrtN b<D^i*$e 

jHz^U^TPTSSO^ XJU^&flR*Ul Ltit^tifa 

*) *^fco Cd-CIA* fflo— ;ua>EH5i6« 2 . 6-4 
1. 9m/s<DB6ffl. fflt>4/X^O)^§0. 4mm — 
0. 7mmO>QSffl, S^&CO^ttStfciJff 2) 0 . 32- 
0. 42kg f / cm2(Dffii, / X^U<t ^P— ^Ui: <D 
fflO^wJO. 3 — 0. 4 5mmO)QSffl"eiglilt"4C 
tlCcfcys J92 2 0-1 9 5/im(D'J^> $# 

[0033] !3 9l4±iat?^e>tLtcF e56Co7N i 7Z 
r4N t>sB2Qte&&fc<n&^&M&Xffi®Vi'<*--> 

y % ffiJ92 0— 1 9 5 ^mCDKJtSHw&oTIAl^ttt. 
20 = 40 — 50 (deg) (C/\P— — ^ L 



(7) 



&MW--\ 1 - 7 3 608 



•fey, 20~1 9 5(lm$-e<DiEIfl)16fO)7^77 

[0034] EM 01*, F e56C 07N i 72 r8N b2B 
ZQti&W&UWCOTMA&ffi. (Thermo Mechanical Anal 
ysls fljg) fc, DTMAli (Differental Thermo Me 
chanical Analysis tttS) S*tt<0T?&S. 01 Ofr 
b860~920 (K) <7)SJSfilSEt?jaS«>±#lCflio 

ia^iPiSfciSfiSiJfiuc fcuT£#a>«fc<ta&a<j8 c o -c 

flJ-C&So 

[003S] B1 112, Fe56Co7N 172 riO-xNb 
X B20 (x=0. 2. 4. 6. 8. 1 Ojg%) &6tgj$a>&& 
&0>K*4fc<fcU:5 2 7t (8 0 OK) (DSJS-eSiJ'RSJT 
=-JI*LfeKftOttfMUUME (Bs), (H 

c) , 1 k h ziztstf&mmm ine) , mm u S ) 
tfT=-n<«©R»& tic. Nb^sjjpr 

«l=ttlMSTU N b£^*fcl^Ssm*<0. 9 (T) lit 
±, N b£2H^%fc&*4T'l4*t]0. 7 5 (T) 1?3&o 

fco sas* (^/e) ©mi*, m.y^^(oumizs>^x 

14, N b$#^<fl^K^A<5 3 1 , N b£2JS-¥-%£fc 
Stm< 2228 -C&y, NbSl 0 JS^^frSHSHCfc 
l*TI49 0 6CM6TLfio LfrL, T-— fo&l&t Z t 

izxvmmm (we) «msisb±u #c:n b£2JSiT• 
%£t;ti^s^l=fc^^Tl4, 2 5 o o oss<oaai^ (U 

e) (He) ICHU titf 

tt8sa>5UsM~fcoTi4, n b *t*ttiqmt NbS2 

IS-?-%$t?IS*H*l^-r*lt. 5 0 A/m (=0.6 25 O 
e) tiSl^-e&ofc. 4#ICN b^2JS?-%JilT0)KJ(i4 
14, 5 A/m (=0.06 2 5 Oe) 4:3Mflza#fcfiS 
J*LW4. T— — VU^Jffi-Ti:, N b * 4 fi^%Jil-t 



■&tK*4(c33^rt«*i-fc«fiBE* (He) 

Rifi6<k'Ec-6 e si 1 1 ics-rie*^, z<r>m<n&&ttm 
icftoTi*, a#&«H8a*#i4£*#a*:it>ici4, Nbi* 

0El±, 2Jl- : f-%JilT«)fiSfflA<J:y*f*L^Ci:J!)<*5^ 
•60 fflS^iiN b(D^inaic(4ib^yttiSU-Ct^j: 

I*. 

[0036] mmm3) ±&mMMi\£tzit2tm&i 
iz l xmm l tz&m #7 * **5wmw* □ - * - s n> 

«&5|5<04>-e*!iS5 3~ 1 0 5/t/m<&fc0>£2S»Jl.T&<& 

umizmn^t L-cmmLfc $52 g o_tiEm*4t»^ 
E4ic^-r^-f4 1 (Dtomz&mL. 

WSP£3 x 1 0-5 t o r ra>#Hft«t>T?±T<D/<>^4 

2, 4 3vtm-titttiz. &nmw.fr*>®mwmz 

/<;uxjfc£il«-f S zttz& y:9t@L, /\*;u?4*<B8i$£ 
fcSfffc. y^UX2S^I4H5lc^-TJ:?l-1 2/U-X3S 
Lfc^T^/^UX^-rS^Wi: L, S®4 7 0 0~4 
8 00A<a«3Kt?II^i»3fc£an5!»Lfco 

;a^e>B&«s;aK£T?an8fcL, »?i5«-ra«i^-r-5ci:i=«fe 

y^ofco :BII£B#0>PM£>$gl4 1 0 0 8 C/#<k Lfc. 
[0 0 3 7] ±IE-Cf#f>*Lfc/^U'57!R<7)6t^{*a>^ ; 7X 
a^ifig (Tg) , !SS<bifli&S« (Tx) , jfi5ftfi]?8H* 
fMtOSM (ATx) t. Mvh— X«Ig (Hv) 
fc, EEJ§3£g (trc, f) ££;!<l5£Lfc. CC1?©e7 
*-X«Ifil4, #lflJi)M>$JI*f : 5X£$l-0^-C, ES 
1 mm— 1 Omm, g$ 5 Omm~ 1 0 0 mm<£> tf 
0>S£*4£f*SH,, Xtt/NUKtt£ttJrlL5 0 0 

gro^m^ftWLXailSLfc. BI«g$$gl4, #fflJ5lta>& 
Stf^X^&ICOl^T, ISS 2. 5mm, fi$6. Om 
m(D&^£fE8!lLEEi8i3£Ktr (-f>XhD>ttfi mode 

14204) £ffli^TaijSLfc„ $ss$a 1 icjf-t „ 

[0 0 3 8] 
[S1] 



^ ffi ^ 


Tg 
K 


Tx 
K 


ATx 
K 


Hv 


ffC.f 

MPa 


Fe«iCo7Ni7ZnoBi5 


7 9 5 


8 6 0 


6 5 


13 10 


3 4 0 0 


FeseCo7Ni7ZrioBx8 


80 2 


8 7 3 


7 1 


13 4 0 


3 5 0 0 


Fes8Co7Ni72rioB2o 


8 14 


8 8 7 


7 3 


13 7 0 


3 6 0 0 


FeseCo7Ni7ZrsNb2B2o 


8 2 8 


9 14 


8 6 


13 7 0 


3 6 0 0 


Fe6eCo7Ni7ZrsTa8B2o 


8 2 7 


9 15 


8 8 


13 6 0 


3 6 00 


Fe6iCo7Ni7Zr6Nb2Bis 


8 0 8 


8 6 3 


5 0 


13 40 


3 5 0 0 


FeaiCo7ZrioMo5W2Bi5 


8 9 8 


9 6 2 


6 4 


13 6 0 


3 8 0 0 



[00 3 9] 8i «>i&§Sj^e>f!»l<3j!)^«£J;?K, *«^<z> 

x®gj&<i 310-137 od^etirtjy , ^fcffiBi 
Mti3 4QO"3 8 0 omp a 1 fcfittffS 



[0 0 4 0] fcL±<D^««ty, *3SWI::<S*3$FeS& 



(8) 
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£3*1.6 t,CDT?!*fc<, -tCDfflfiE, Bjt«ft. SjftffliSS 
[O O 4 1 ] 

F«, Co. N i 0)5*><D 1 SXt*2 
aja±^7clg*£^»i: Zr. Nb, Ta, Hf, 
Mo, Ti, V(D-5*.(©1 aXI*2a^±<D7cSi:B$ 
A Tx= Tx— Tg (tztzLTxlt. &&<bM&%. 

y%&m^m<D;^mrsmA tx*<2 o kull 
i4&g#7 x^&fr e. & « a 7 -s c t t -r 
St.(D-r?feSo *fBBj^m^*t3«*&14$S# i 7X£' 

U 3MM*-C*2 0*<mfcLta>JS£, &&LM*2 0~2 0 

[E®<DSfiiifcIftBJi] 
l37«*tBU. (a) tt«MSB. (b) l*7S*- 



[B3] *ftnoM'>9 > 9-r<<' Ka>ana>* 
««sm«>HHa>»»^***«rBB-c**. 

[B5] B4l::ftrtM^?X7ttttlftB-CB*M»* 
(CEP AP-T £ / <JLtat9t£»a>-HH B-Cft * . 
[B 6 ] *SgflJlCD-r >y *y t- < «v KICB it £>*t 

[B7] F e60C 03N i 7Z r 10B20- Fe56Co7 
Ni7ZrioB20» F 649c 014N i 7Z r 10B20* 
46C017N i 7Z rioB20^'& ! &ia^*®**7X^ 
B*R»0>DSCBB«»rB-eft«. 

[B8] (F ei- a -bCo a N i b) 70Z rioB20^P^> 
IU**l=*5lT*ATx (=Tx-Tg) <BfiSlC*rf 3 F e 

[B9] 9 5jl/m©F 856Co7N i7Z 

— >^^-rB-C3b^o 

[B10] F e56Co7N i 7Z r8N b2B20 3 S'5>*fiJ^ 
»§(OTMAi«tDTMAiS^t@-Cft4, 

[B11] F e56C 07N i 7Z r 10- X N b x B20 (x = 
0. 2. 4. 6. 8,1 01796) ftSBjAaKftOttfOflt 
3fcffi& (Bs) , &&73 (He) . 1 kHzl=£lf«a 
58^ (lie) s mm (As) ©Nb^i«i#tt$*t 

2"'75*-hi37. 3-"=)7»Jt\ -[2 - /<)l> 
9137. 



[B 1 ] 



[B2] 



[B4] 




—•45 



-44 



-fi_rui_n_n_j — nr 

U 1| — 4- 1 



1 1 -73608 





(10) 



1 1-7360 



[09] 



i n ii in i i| M M mm 1 1 1 i n 

FettCmNfrZEtNbttBio 
CuKa 



H iiiiiiiii i |iiiihi i ii|iiiii i 




***** 



T 1 UlAAJJAA1a1aU> 



20 



30 



40 SO 

2 * ( d e g ) 



60 



70 



80 



[01 0] 



moo 



8.00 



8 



a oo 



4.00 



2.00 



FeaCoiNhZraftzBio 




ao 
-sao 

-100.0 

1 

-150.0 3 



-aoao 



o 



aoao 



wao ebao ?bao" 
a * <k) 



Boao 



aoao 



1000.0 



-aoao 



(11) 



1 1 -7 3608 



1 1] 




4 6 
Nb^Wa X/at% 



10 



(72)Sg!H# #± BJj* 

S«i»(lll^rtTWSBJIIrt7ES^35Sifi JH 
P*H£!S1 1-806 



